Wheeler's gedanken experiment is the most fascinating and subtle illustration of wave-particle duality [1] . If we consider a single-photon light pulse in a Mach-Zehnder interferometer, one can either measure the interference at the output -evidencing the "wave-like" behavior of the photon-or one can detect the path followed by the photon -evidencing its "particle-like" behavior. In order to pinpoint how surprising this is, John Wheeler considered a "delayed-choice" regime where the choice of measuring either property is done only after the photon has entered the interferometer.
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We report an almost ideal realization of Wheeler's "delayed-choice" experiment where the light pulses are true single photons, allowing unambiguous which-way measurements. The clock-triggered single-photon source at the heart of the experiment, previously developed for quantum key distribution, is based on the pulsed, optically excited photoluminescence of a single N-V colour centre in a diamond nanocrystal. This system, which consists in a substitionnal nitrogen atom (N) associated to a vacancy (V) in an adjacent lattice site of the diamond crystalline matrix, has an unsurpassed efficiency and photostability at room temperature.
To implement the delayed-choice scheme, we use an interferometer with two spatially 48-meter-long separated paths, which produces high visibility interference. Furthermore, the choice of the output configuration of the interferometer is made by a quantum random number generator (QRNG), and is space-like separated, as defined in the relativistic sense, from the entering of the photon into the interferometer [2] . Fig.1 Experimental realization of Wheeler's delayed-choice gedanken experiment. Single photons emitted by a single N-V color center are sent through a 48-meter-long polarization interferometer. A binary random number 0 or 1, generated by sampling the amplified shot noise of a white light beam, drives the voltage applied to an electro-optical modulator (EOM) between V=0 and V=V π . When no voltage is applied to the EOM, the interferometer is open, leading to the full kwowledge of the which-path information. On the other hand, when the half-wave voltage V π . is applied, the two paths of the interferometer are recombined and interference appears at the output ports of the interferometer. The timing of the experiment ensures the required space-like separation.
